A proposed role played by benzene itself in the induction of acute cytopenia: inhibition of DNA synthesis.
A single intraperitoneal dose of benzene (880 mg/kg) in mice inhibited DNA synthesis of bone marrow cells within one hour postinjection. However, there was no inhibitory effect on the synthesis of heme and protein at that dosage. Dose-dependent inhibition of DNA synthesis by benzene was observed over the range of 440 to 1760 mg/kg, supporting the idea that cytopenia which was observed by others following multiple doses of benzene (e.g., 440 or 880 mg/kg) might be due to the inhibitory effect of benzene on DNA synthesis. In our studies, benzene concentrations above 81 micrograms/g wet bone marrow resulted in inhibition of DNA synthesis, regardless of whether it was given ip or by inhalation. The effect of benzene itself, rather than its toxic metabolites, on DNA synthesis was further seen in experiments using a bone marrow cell culture system and cell-free DNA synthetic system. Experimental results demonstrated that benzene alone was capable of inhibiting the DNA synthesis of bone marrow cells and that the reduced DNA synthesis resulted from the inhibitory effect of benzene on DNA polymerase alpha, the enzyme that catalyzes the last step of the DNA synthetic pathway. Thus, benzene itself could play a significant role in inducing myelotoxicity in the case of acute or subacute toxicity by exerting its inhibitory effect on DNA synthesis.